Genome-wide DNA methylation analysis of articular chondrocytes identifies TRAF1, CTGF, and CX3CL1 genes as hypomethylated in osteoarthritis.
The aim of this study is to identify osteoarthritis (OA)-associated differentially methylated genes in human articular chondrocytes from patients with OA. DNA methylation profiling of articular chondrocytes from OA patients, rheumatoid arthritis (RA) patients, and controls was performed, and candidate genes were chosen for validation of gene demethylation status. The mRNA expression levels of candidate genes in chondrocytes were detected by real-time quantitative PCR. Chondrocytes from OA and RA group were treated with 5-Aza-2-deoxycytidine (5-Aza), and then the mRNA expression levels were detected. Forty-five genes with significant methylation differences between OA and control group were identified. Tumor necrosis factor receptor-associated factor 1 (TRAF1), connective tissue growth factor (CTGF), and chemokine (C-X3-C motif) ligand 1(CX3CL1) genes were hypomethylated in chondrocytes of OA and RA patients, which verified by bisulfite sequencing analysis. The mRNA expression level of TRAF1 and CTGF was significantly increased in OA and RA group (p < 0.05), while the expression level of CX3CL1 was only increased in OA group (p < 0.05). For the chondrocytes from OA and RA treated with 5-Aza, the mRNA expression level of TRAF1 and CTGF was highly increased (p < 0.05). It is the first time to show that TRAF1, CTGF, and CX3CL1 genes were hypomethylated in OA chondrocytes and have a consistent correlation with mRNA expression, which suggests that epigenetic changes in the methylation status of TRAF1, CTGF, and CX3CL1 contribute to the pathology of OA.